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(67) An apparatus and method for 
cementing a liner in a wall bore 
utilizes a setting tool 1 9 having an 
end 49 adapted to be connected in 
a pipe string for extension through 
the liner and having an opposite 
end. Seal means 69 are carried by a 
select one of the setting tod 1 9 and 
liner 21 for forming a seal between 
the liner 21 and the exterior of the 
setting tool 19 in the annular space 
which ia created when the tool ia 
extended within the liner. A wiper 
holder 99 is connected to the set- 
ting tool opposite end and has an 
interior bore 101 for receiving a 
wiper plug 103. 

In the method, the setting tool 1 9 
is lowered with the liner attached 
thereto into the well bore. Seals 59 
on the exterior of the setting tool 1 9 



engage the interior of the liner 21 , 
The liner is then anchored in the 
well bore after which the setting tool 
1 9 can be released from the liner. 
The setting tool is moved a selected 
distance to insure that the tool ia 
disengaged from the liner with the 
wiper plug 103 being at least partly 
contained within the wiper holder 
99 during such steps. Cement is 
then pumped into the liner through 
the operating string and setting tool 
mandrel. A pumpdown plug (not 
shown) sealingty engages the oper- 
ating string and mandrel behind the 
cement and is pumped into engage- 
ment with the wiper plug 1 03. Ce- 
ment is pumped out of the liner into 
the surrounding well bore by forcing 
the pump down plug and wiper plug 
through the liner. The setting tool is 
then removed from the well bora by 
withdrawing the operating string. 
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SPECIFICATION 

Apparatus and method for cementing a 
llnor in a wall bom 

5 

This invention relate* gen ere By to equipment 
for cementing tinea in well bores end specifi- 
cally to a well bore-liner cementing apparatus 
having a liner wiper plug for wiping the 
10 interior surfaces of the operating string and 
the liner after the cement flow therethrough. 

A liner ia a section of casing or tubing 
which ia suspended in a weir without normally 
extending to the surface. Cemented liners are 
1 5 used for many purposes including well control 
end reducing the initial cost of casing. Liners 
may be installed entirety within outer casing 
strings or partially within the casing and par- 
tially in an open hole. 
20 Conventionally, a liner is set end cemented 
by first lowering the liner and a setting tool 
connected to an operating string into the well 
bore. The liner is hung, usually on slips, and 
the setting tool is usually but not always 
25 released from the liner. Cement is then 

pumped through the operating string into the 
liner and displaced from the liner, usually 
through a foot valve, into the annular space 
between the liner and the surrounding casing 
30 or well bore. 

Usually a pump down plug is introduced 
into the liner string immediately behind the 
cement in order to separate the cement from 
the displacing fluid and to wipe the cement 
35 from the operating string and liner surface as 
the cement Is pushed out of the Uner into the 
surrounding annular space. Typically, the 
pump down plug which ia to wipe the operat- 
ing string and liner ia pumped behind the 
40 csment until it engages a liner wiper plug and 
then the liner wiper plug and pump down 
plug are forced downwardly together in the 
liner .string so as to displace cement therefrom 
and to wipe the liner walls. 
45 U.S. Patent No. 3 91 0 349 to Joe R. 
Brown et el. entitled "APPARATUS AND 
METHOD FOR CEMENTING WELL UNERS". 
issued October 7. 1975, shows a liner ce- 
menting apparatus which includes s setting 
50 tool having a tubular mandrel connected in a 
pipe string for extension through the liner. A 
liner wiper plug is reJeasaMy disposed within 
the liner near one end of the mandrel. A seal 
assembly seelingly engages the exterior of the 
55 mandrel and the interior of the liner above the 
liner wiper plug. A latch assembly releasaWy 
connects the ml assembly to die liner so aa 
to permit limited axial movement of the man- 
drel without disturbing the axial position of 
60 the seel assembly. After the liner is hung in 
position in the well bore, the setting tool is 
unlatched and moved axiaRy a few feet to 
indicate to the operator at the surface that 
disengagement of the setting tool has oo 
65 cured. This tod exemplifies one type of prob- 



lem associated with prior liner cementing tools 
which the present invention is directed to 
solve. In the prior design, the lower end of 
the setting tool mandrel initially extended 
70 within the liner wiper plug which is attached 
to the liner. When the lower end wee with- 
drawn, it was sometimes difficult to reinsert 
the lower end into the liner wiper plug or to 
posth/ely check whether reinsertion had been 
75 accomplished from the surface. 

Another prior design which illustrates the 
type problem which the present invention is 
designed to overcome is illustrated in U.S. 
Patent No. 3635288 to Maurice P. Lebourg, 
80 entitled "LINER CEMENTING APPARATUS", 
issued January 18, 1972. The Lebourg de- 
vice has a liner wiper plug attached by shear 
pins to the lower end of the operating string 
which ia inserted within the liner. The prob- 
85 tern encountered with this design is that axial 
movement of the operating string and setting 
tool to test disengagement causes the elae- 
tomeric elements surrounding the wiper plug 
to drag up and down along the interior sur- 
90 faces of the liner. Thus could cause premature 
separation of the wiper plug from the setting 
tod. A pressure differential could also be 
created around the wiper plug during the axial 
movement which could cause premature sep* 
95 aration. 

The apparatus for cementing a liner in a 
well bore of the present invention includes a 
setting tool having an end adapted to be 
connected in e pipe string for extension 
1 00 through the liner, thereby creating an annular 
space between the setting tool and the liner. 
Seal means are carried by a select one of the 
setting tool and liner for forming a seal be- 
tween the liner end the exterior of the setting 
1 0S tool in the annular space when the tool is 
extended within the liner. Connector means 
are carried by the setting tool for releasably 
connecting the liner to the setting tool. A 
wiper holder is connected to the setting tool 
110 end opposite the pipe string end. The wiper 
holder has an interior bore for receiving a 
wiper plug. 

In the preferred embodiment, the setting 
tool haa a tubular mandrel adapted to be 
1 1 5 connected in a pipe string for extension 
through the liner. Seal means carried by a 
select one of the setting tool and finer form e 
slidable seal between the liner and the exterior 
of the setting tool in the annular space when 
1 20 the tool is extended within the liner. Connec- 
tor meana carried by the setting tool release- 
bie connect the liner to the setting tool. A 
cylindrical*/ shaped wiper holder ia connected 
to the setting tool end opposite the pipe string 
1 25 end and haa an interior bore for receiving a 
wiper plug. The wiper plug has a tubuiar body 
having an upper extent adapted to be received 
within the setting tool opposite end and has a 
lower extent surrounded by elastomeric seal* 
1 30 ing elements. The wiper plug has a central 
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opening through which cement can be 
pumped into the liner through the pipe string 
and mandrel. The wiper plug « reJeasabJy 
disposed within the wiper holder, the elastom- 
5 eric sealing elements being at least partly 
contained within the wiper holder prior to 
releasing the wiper plug* Pump down plug 
means are provided which are adapted for 
sliding and sealing engagement with the tn- 

1 0 tenor of the pipe string and mandrel, effecting 
a moveable seal behind the cement as rt is 
pumped into the liner. The pump down plug 
means are engageaMe with the wiper plug 
and moveable therewith upon release of the 

1 5 wiper plug to effect a moveable seal behind 
the cement as the cement is displaced from 
the liner into the surrounding well bore. 

In the method of cementing a liner in a well 
bore of the present invention, a setting tool 

20 having a tubular mandrel ia connected to an 
operating string at one end and has an oppo- 
site end. A wiper holder is connected to the 
setting tool opposite end and an interior bore 
for receiving a wiper plug. The setting tool is 

25 lowered with the liner attached thereto into 
the well bore with seal means sealingry en- 
gaging the interior of the finer and the exterior - 
of the mandrel. The liner is then anchored in 
place in the well bore. Then the setting tool 

30 can then be released from the liner and the 
tool is moved a selected distance to insure 
that the tool is detached from the liner The 
wiper plug is contained within the wiper hol- 
der during this step. Cement is then pumped 

35 into the liner through the operating string and 
setting tool mandrel. A pump down plug 
means is then pumped which sealingty en- 
gages the operating string and mandrel bon- 
ing the cement and engages the wiper cement 

40 is then pumped out of the liner into the 
surrounding well bore by forcing the pump 
down plug means and wiper plug through the 
liner. The setting tool is then removed from 
the well bore. 

46 Additional objects, features, and advantages 
will be apparent in the description which 
follows* 

Figure 1a is a slde-elevational view in quar- 
ter section of the upper portion of the appara- 
50 tus of the present invention in place in a well 
bore. 

figure 1b mm downward continuation of 
Rg. 1a showing the lower portion of the 
apparatus of the invention in place In a well 
55 bore. 

Figure 2a is similar to Fig. 1a but shows 
cement being pumped through the apparatus, 
the cement being followed by a plug. 
Figure 2b is similar to Rg. 1 b but shows 
80 cement being pumped through the tower por- 
tion of the apparatus into the annulua be* 
tween the apparatus and the surrounding weQ 
bore. 

Figure 3 is a close-up, side cross-sectional 
65 view of the wiper holder of the apparatus of 



Fig. 1. 

Figure 4 is a close-up, side cross-sectional 
view of the liner-wiper of the apparatus of Rg. 
1 showing the liner-wiper engaging a landing 
70 show located in the lower portion of the 
apparatus. 

Figure Sa is similar to Rgs. 1a and 2a but 
shows the setting tool being removed from 
the apparatus after completion of cementing 
75 operations. 

Figure Sb is similar to Figs, 1 b and 2b but 
shows the bottom portion of the apparatus 
after completion of the cementing operations. 
Referring now to Figs. 1a and 1b, there is 
80 shown e liner string 1 1 disposed near the 
bottom of a well bore 1 3. The well bore 1 3 
can be lined by a casing string 1 5. which can 
extend to the surface of the well. An annular 
space 1 7 is formed between the liner string 
85 11 and the surrounding well bore 1 3. 

The liner string 1 1 includes a setting tool 
1 9, a setting sleeve extension 21 , a setting 
sleeve 23, a connecting member 25, and a 
liner hanger 27. The liner hanger 27 is con- 
90 netted to a liner 30, at the lower end of 
which is provided a landing area 29 and a 
cementing shoe 31. 

The liner hanger 27 is provided with slips 
33 and setting cones 35 by which the liner 
95 string is supported in the well bore. Such 
construction is well known in the industry and 
will not be described in detail here. The 
landing area 29 ia provided with a landing 
collar 37 for receiving a liner wiper plug as 
100 will be more fully described later. The cement- 
ing shoe 31 is provided with back pressure 
check vah/es 39, 41 which permit the pas- 
sage of cement from within the liner into the 
annular space 17 via ports 43. 
1 05 The liner string 1 1 is initially attached by a 
rotatably releesable connector means 45 to 
the setting tool 1 9. The setting tool 1 9 is in 
turn connected to an operating pipe string 
(not shown) which extends to the surface of 
110 the well. 

The setting tool 19, as shown in Fig. 1a, 
comprises a tubular mandrel 47 having a box 
connection 49 for connection to the pin end 
of an operating string. The internal diameter 
1 1 5 51 of tubular mandrel 47 is substantially 
uniform throughout. The external diameter of 
tubular mandrel 47 decreases at the junction 
56 of box connection 49 to form an interme- 
diate portion 57 which is sized to be slidabty 
1 20 received within the internal bore of setting 
sleeve extension 21 . A set of suitable sealing 
ringa such as Chevron-type rings 59 surround 
the lower extent of intermediate portion 57 
and form a slidaMe seal between intermediate 
1 25 portion 57 and the interior sidewaJts 61 of 
setting sleeve extension 21 . The external dia- 
meter of intermediate portion 57 decreases 
further, to form a lowermost extent 63 which 
joins intermediate portion 57 to form a down- 
130 wardry racing shoulder 65. 



3 



GB2115860A 3 



The end 87 of tubular mandrel 47 opposite 
box connection 49 la externally threaded end 
adapted to engage the interna) thread* of the 
upper extent 89 of e cylindrical coupling 71 . 
5 Cylindrical coupling 71 has an Internally 
threaded lower end 73 which threaded!/ en- 
gages the externally threaded upper portion 
75 of a tubular setting body 77. An upper 
bearing ring 79 ra threaded onto the exterior 
10 of upper portion 75 and fixed in position by a 
set screw 81. A lower bearing ring 83 sur- 
rounds setting body 77 and together with ring 
79 forma a race for ball bearings 85. Lower 
ring 83 is received upon a shoulder 87 
IS formed at the junction of setting sleeve 23 
and setting sleeve extention 21 . The bearing 
arrangement permits the setting tool 1 9 and 
operating string to be rotated without axial 
displacement relative to the liner string 11. 
20 Lower bearing ring 83 is adapted to engege 
the shoulder 87 in the interior of linear string 
1 1 to remsin stationary during such rotation. 

The linear string 1 1 is inWafty attached to 
the setting tool 19 by rotating connector 
25 means 46. The rotating connector mesne 46 
as shown in Fig. Is comprise a left-handed 
threaded nut 89 which engages coarse leh> _ 
hand threads 91 on the interior of the setting 
sleeve 23. The interior of the nut 89 la . 
30 provided with longitudinal slots for engage- 
ment with corresponding spHnee 93 on the 
setting tool 19. Thus, rotation of the setting 
tool 19 in the right-hand direction will cause 
the nut 89 to move upwerdry on the splines 
35 93 and to eventually disengage the th reeds 
91 and the setting sleeve 23, effectively re- 
leasing the setting tool from the liner string. 

The end 95 of setting body 77 opposite 
upper portion 75 ie exteroetty threaded and is 
40 adapted to threadeh/ engage the upper inter- 
nally threaded portion 97 of a cylindrical 
wiper holder 99. 

In the setting tool configuration described 
above, the sealing rings 59 ere carried above 
45 threaded nut 89 and forma seel in the bore of 
the setting sleeve extension 21. It should be 
understood that other arrangement ere con- 
templated such ae those in which the seating 
elements are located below the theaded nut 
50 89 on an extended portion of the setting body 
95. 

Wiper holder 99 is connected to the setting 
tool end opposite upper extent 89 and ae 
shown in Fig* la has an interior bore 101 for 

55 receiving a wiper plug 103. A set screw 105 
is provided to assure continued engagement 
between end 95 and upper internally 
threaded portion 97 of wiper holder 99. 
The wiper holder 99 end wiper 103 are 

60 shown in greater detail in Fig. 3, which eiao 
shows e pump down plug 107 engaged 
within wiper 103 ee will be more fully de- 
scribed later. Ae shown in Fig. 3, upper 
portion 97 of wiper holder 99 overlaps the 

65 external surface of end 95 of setting body 77. 



The internal diameter 1 1 7 of setting body 77 
increases to form a shoulder 119 within end 
96. An O-ring 109 is provided in the extern si 
surface of setting body end 95 to prevent the 
70 flow of fluids from the interior bore 101 

between end 95 and portion 97. The internal 
diameter of upper portion 97 of wiper holder 
99 increases slightly to form a shoulder 1 1 1 
between upper portion 97 and the lower 
75 portion 1 13 of wiper holder 99. The internal 
diameter of tower portion 1 1 3 of wiper holder 
99 is substantially uniform down to a lower- 
most extent 115 thereof. 
Wiper plug 1 1 3 is releasabty disposed 
80 within wiper holder 99 end hss a central 
opening 121 through which cement can be 
pumped into the liner string 1 1 through the 
pipe string. Wiper plug 103 comprises a 
tubular body 1 37 including a lower extent 
86 1 23 having an externally threaded upper end 
127. End 127 threadodly engages the lower 
end 1 29 of a generally cylindrical upper ex- 
tent 125 of wiper plug 103. A set screw 1 32 
assures continued engagement between ends 
90 1 27 and 1 29. Upper extent 1 25 is thus 
received on shoulder 1 1 9 within end 95 of 
setting body 77. Upper extent 125 is thus 
received within the setting tool end opposite 
the pipe string connection and releasably en- 
96 gaged, as by shear screws 1 31 . One or more 
ports 1 33 communicate the central opening 
121 with the interior bore 101 of wiper 
holder 99. The lower extent 123 of the wiper 
plug tubular body 1 37. is surrounded by elas- 
100 tomeric sealing elements 135 having up- 
wardly extending concentric seals 1 39 for 
sliding and sealing engagement with the inter- 
nal walla of the liner string 1 1 . Sealing ele- 
ments 1 35 are retained on the lower extent 
106 123 of the tubular body 137 by bonding to a 
plurality of external flangea 141 in the exte- 
rior surface of lower extent 1 23. 

Wiper plug 103 is shown in the preferred 
form with sealing elements 135 wholly ccn- 
1 1 0 tained within wiper holder 99. Other arrange- 
ments are understood ae being within the 
scope of the invention including those in 
which one or more of the seeling elements 
135 are positioned outside the wiper holder 
115 99. 

Lower extent 123 of tubular body 137 has 
an interneuy threaded end 1 43 adapted to 
threaded ty engage e tubular landing member 
145, The external diameter of landing mem- 

120 ber 145 gradually increases between the ex- 
tsmsJty threaded end 147 and the lowermost 
extent 1 49 thereof forming a gradually slop- 
ing shoulder 1 52. Latch means such as slip- 
tike members 1 53 ride on the external shoul- 

1 26 der 1 62 of landing member 1 45. The latch 
means on the lowermost extent of wiper plug 
1 03 ere adapted to engage the lending collar 
37 located below the wiper plug 103 in the 
interior of liner string 11, 

1 30 The interior of lower extent 1 23 of tubular 
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body 1 37 is provided with a frtctkmaity en- 
gageabte surface 161 such at downwardly 
directed teeth 1 55. 
As shown in Fig. 3, pump down plug 
5 means 1 59 can be provided which are 
adapted for sliding and sealing engagement 
with the interior of the pipe string and man- 
drel interior. The pump down plug means can 
comprise a plug body 183 having a nose 

10 portion 161 with a frictionaUy engageable 
surface 165 formed in the exterior surface 
b etw een nose portion 161 and body 163. 
Frictionaify engageable surface 1 65 of the 
plug means 159 m sized and adapted to 

1 5 engage the surface 1 55 to the wiper plug 
103 when the pump down plug is pumped 
into the position shown in Fig. 3. An Oaring 
1 67 can be provided in an annular groove 
169 in the exterior surface of plug body 163 

20 to provide sealing engagement between the 
pump down plug and wiper plug 1 03. 

The operation of the apparatus of the pre- 
sent invention will now be described. Refer- 
ring first to Figs. 1a and 1b, the device of the 

25 present invention is shown as it would appear 
running into the well bore and prior to the 
beginning of the cementing operations. Once - 
the device is positioned at the desired depth, 
the cones 35 on liner hanger 27 are extended 

30 beneath slips 33 causing slips 33 to extend 
outwardly and engage the interior of the weil 
bore or casing string 1 5 thus anchoring the 
iiner into position. After hanging the liner in 
the conventional manner, circulation would be 

35 established by pumping circulating fluid down 
through the operating string, the setting tool 
1 9, the liner string 1 1, and through the liner 
shoe 31 into the annular space 1 7 surround- 
ing the liner string 1 1 . 

40 After circulation has been established, the 
setting tool 19 can be released from the liner 
sting 1 1 by rotating the operating string in 
the right hand direction to release the spllned 
nut 89 as shown in Fig. 2a. The operating 

45 siring la then lifted a few feet to be sure that 
release has been effected. The distance that 
the setting tool 19 can be lifted is determined 
by the length of the portion 57 of tubular 
mandrel 47 which is received within setting 

SO sleeve extention 21 and fay the position of 
seal rings 59 on the exterior of portion 57. 
Conveniently, a stroke of about five feet is 
permitted without loosing sealing engagement 
between seel rings 59 and the interior side- 

55 walls 61 of setting sleeve extention 21 . 

A property measured amount of cement is 
then pumped into the operating string, 
through the setting tool 1 9 and finer hanger 
27 and out the ports 43 in cementing shoe 

60 31 and into the annular specs 17 between 
the liner string 1 1 and the weil bore casing 
string 1 5. The pump down plug 1 59 Is then 
placed in the operating string effecting a 
moveable seal behind the cement as it is 
65 pumped through the operating string, setting 



tool 1 9, and the central opening 1 21 of the 
liner wiper plug 103, end into the liner string 
1 1 . A displacing fluid ts pumped behind the 
pump down plug 1 59 forcing the pump down 
70 plug 1 59 into the central opening 1 21 and 
into engagement with the liner wiper plug 
1 03 as beet seen in Fig. 3. 

Further pressure, induced by pumping the 
displacing fluid behind pump down plug 1 59, 
75 will cause the frangible connection created by 
shear screws 131 between and 95 of wiper 
holder 99 and threaded portion 97 of wiper 
holder 99 to break, releasing both the pump 
down plug 1 69 and the liner wiper plug 103 
80 for further movement down the Itnsr string. 
The pump down plug 1 59 and the liner wiper 
plug 103 are moveable together, upon release 
of the liner wiper, to effect a moveable seal 
behind the cement as cement is displaced 
85 from the liner through the cementing shoe 31 
into the annular space 1 7 surrounding the 
iiner string 1 1 . Upon reaching the landing 
area 29, the liner wiper plug 1 03 lands and 
seats in the landing collar 37 and the slip-like 
90 members 153 latch the liner wiper plug 103 
and pump down plug 1 59 into the position 
shown in Fig. 4. At this point, cement should 
have been pumped upwardly into the annular 
space 1 7 surrounding the liner string to the 
96 desired level. 

After cementing is complete, the setting 
tool 1 9 is removed from the well bore by 
lifting up on the operating string as shown in 
Fig. 5a. 

100 An invention has been provided with signifi- 
cant advantages. The liner wiper plug portion 
of the apparatus of the invention is received 
within a wiper holder attached to the setting 
tool. Movement of the setting tool does not 

105 affect the wiper plug, removing the possibility 
of premature separation of the wiper plug as 
the setting tool is being lifted to test disen- 
gagement. The improved liner wiper plug con- 
figuration allows total control over the move- 

1 10 merit of the liner wiper plug and can thus 
guarantee positive latching when the pump 
down prug is pumped down. Because the liner 
wiper plug is contained within a wiper holder 
on the bottom of the setting tod, the pump* 

115 down plug can be tested in the tool before 
insertion in the well bore. The present confi- 
guration allows the setting tool to be lifted to 
test for disengagement without rubbing the 
wiper sealing elements against the interior of 

120 the setting sleeve. By locating the Oner wiper 
pkig within a wiper holder attached to the 
bottom of the tool* pressure differentials are 
eliminated which would otherwise exist be- 
tween the setting tool lower end and the 
1 25 setting sleeve. The overall length of the set- 
ting tool is shortened where the liner wiper 
plug is located within the end of the tool. 

While the invention has been shown in only 
one of ha forms, it should be apparent to 
1 30 those skilled in the art that it is not thus 
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limited but susceptible to various changes and 
rnodffictfona without departing from the scope 
thereof. 

5 CLAIMS 

1. An apparatus for cementing a liner in a 
wall bora, comprising: a sotting tool having an 
and adapted to be connected in a pipe string 
for extension through said liner, thereby creat- 

10 ing an annular space between said setting tool 
and said liner, and having an opposite ami; 
seal means carried by a select one of said 
setting tool and liner for forming a seal be* 
tween said liner and the exterior of said set- 

1 5 ting tool in said annular space when sakJ tool 
ia extended within said linen connector means 
carried by said setting tool for reieaaably con- 
necting said liner thereto; and a wiper holder 
connected to said setting tool opposite end, 

20 said wiper holder having an interior bore for 
receiving a wiper plug. 

2. An apparatus for cementing e liner as 
in claim 1, further comprising a wiper plug 
reieaaably disposed within said wiper holder 

25 end having a central opening through which 
cement can be pumped into said liner through 
said pipe string. 

3. An apparatus for cementing a liner as ~ 
in claim 2, further comprising pump down 

30 plug means adapted for sliding snd sealing 
engagement with the interior of said pipe 
string effecting e moveable seal behind said 
cement as it is pumped into said liner, said 
pump down plug means being engageable 

35 with said wiper plug and moveable therewith 
upon release of said wiper plug to effect e 
moveable seal behind said cement as said 
cement is displaced from said liner into said 
surrounding well bore. 

40 4. The apparatus for cementing a liner ea 
in claim 3, wherein said wiper holder ia a 
cylindrical^ shaped member. 

5. The apparatus for ceme n ti n g e liner 
body having an upper extant adapted to bo 

45 received within said setting tool opposite end, 
a lower extant surrounded by etastomeric seal- 
ing elements, and a lowermost extent. 

6. The apparatus for cementing e liner aa 
in claim 5. further comprising engaging 

50 means for reieaaably engaging said wiper plug 
within said wiper holder. 

7. The apparatus for cementing e liner ea 
in claim 6, wherein said engaging mesne are 
shear pins connecting said wiper plug upper 

55 extent and said setting tool opposite end. 

8. The apparatus for cementing a liner aa 
in daim 7, further comprising latch means on 
said wiper plug lowermost extent adapted to 
engage a landing collar located below said 

60 wiper plug in said liner interior. 

9. An apparatus for cementing a liner in e 
well bore, comprising: a setting tool having a 
tubular mandrel adapted to be connected in a 
pipe string for extension through said liner, 

65 thereby creating an annular apace between 



said setting tool and said liner, and having an 
opposite end; seal means carried by a select 
one of said setting tod end liner for forming a 
sJidable seal between said liner and the exte- 
70 nor of said setting tool in said annular space 
when said tool is extended within said linen 
connector means carried by said setting tool 
for reieaaably connecting said liner thereto; a 
cylmdricaUy shaped wiper holder connected to 
75 the setting tool opposite end, said wiper hol- 
der having an interior bore for receiving a 
wiper plug; e wiper plug having a tubular 
body, said body having an upper extent 
adapted to be received within said setting tool 
80 opposite end and having a lower extent sur- 
rounded by elastomeric sealing elements, said 
wiper plug having a central opening through 
which cement can be pumped Into said liner 
through said pipe string and mandrel, and 
85 said wiper plug being reieaaably disposed 
within said wiper holder, said elastomeric seal- 
ing elements being at least partially contained 
within said wiper holder prior to releasing said 
wiper plug; and pump down plug means 
90 adapted for sliding end sealing engagement 
with the interior of said pipe string and man- 
drel affecting e moveable seal behind said 
cement aa it is pumped into said liner, said 
pump down plug means being engageable 
95 with said wiper plug and moveable therewith 
upon release of said wiper plug to effect a 
moveable seal behind said cement as said 
cement is displaced from said liner into said 
surrounding well bore. 
100 10. A method of cementing a liner in a 
well bore with a setting tool, said setting tool 
having a tubular mandrel connected to an 
operating string at one end and having an 
opposite end, comprising the steps of: con- 
105 necttng a wiper holder to said setting tool 
opposite end, said wiper holder having an 
interior bore for receiving a wiper plug; lower- 
ing said setting tool with said liner attached 
thereto into said wail bore, seal means sealin- 
1 10 gry engaging the interior of said liner and the 
exterior of said mandrel; anchoring said liner 
in said well bore; releasing said setting tool 
from said liner and moving said tool a se- 
lected distance to insure that said tool is 
115 disengaged from said liner, said wiper plug 
being at least partly contained within said 
wiper holder during said steps; pumping ce- 
ment into said liner through said operating 
string and tool mandrel; pumping pump down 
120 plug means, sealingly engaging said operating 
string and mandrel, behind said cement into 
engagement with said wiper plug means; 
pumping cement out of said liner into said 
surrounding well bore by forcing said pump 
1 25 down plug means and wiper plug means 
through said liner: and removing said setting 
tool from said well bore. 

It. An apparatus for cementing a Imer in 
a wee) bore substantially aa herein described 
1 30 with reference to and as illustrated in the 



accompanying drawings. 

12. A method off cementing • lirw in a 
wall bora substantially as harain described 
with reference to the accompanying drawings. 



nWOO WW nw wwwv i 

by Swoooi a SflrTJSfcadOA) Ud.— 1«*X 
PubiaM m Tb. Nut (Mn, 28 ***** 
London. WVC2A 1 AY. from wftfcft oaptat mnr bo 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




□ GRAY SCALE DOCUMENTS 



COLOR OR BLACK AND WHITE PHOTOGRAPHS 




LINES OR MARKS ON ORIGINAL DOCUMENT 



